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huh '&5k<Db>*)mimtn*mmLtc, mmmm 

Sfctt U-fr -5 KOW»3^6, FIR** 

TBWfcwuaiJiaR^t+^K:*-^-^ > met 
awaws-r sc±«:j:»)»*i&*7- fir*> & ®wa*s 



1 0 



701 




(2) 

1 

7- K^i. JftlMI*/MyrliHB»— aV*— ©7- F 
S!(C3Sf5f-*8i, ttriB^- Stff&Zl©'?- Fig 

irr*¥»flaatt«K«:*ji»-c. utta? 8 - me 

fi-r c <h its, 1 k tBtSc©^^ietf. 

a*** a^jBtt-c*4c 1*40911 
** ir»»»*3B 2 {cietgco^^ietftiis. 
[»3joi4 ] Buie^-so'ii-©9- K*©-r< ft< <t 

[ii*ffl5 ] Mseas? h ? >v>* ^#»«s±k: 20 
$ tifcSHsas' 'J 3 > *> 6 «c * c t <t -r is 

friB V - KiSOiEiS f»f BMie-r - £*S!©±SI5 

Kia««*^Lr«j«3*ifc«rse , 7- F*©RKt ? * 

^rn*>iciBtg©^«i*tetssSo 30 
[ss*^8 ] Mse^^y-feM*. MeSB— sygr©7 
- F&©— ^.LiiirgB? 1 - *g!©ryjK:. Hu8eJKtt*S*t 

^O^flKttSSa. 

ffij»lg^U"rB5iB^— SC;S- <DV-~ 40 
FSfcSatTi^- ©9--F 
■ra. ¥3M*iBtt»a. 

9- Vmt^TZm&SD'f-ZMt, Bul2^- FS£ 

sifts f*- *»©3L*tcsw 6n/cg^cD^ ^ y -fe 
■rs¥aw*iBttssa«:*jtir, 8912-* *y -few*. * + 



^2 00 2-2 08 68 2 
2 

-fan*. mmmzifrLxmzT-zmcD^icjtmz 

[0 00 1 ] 

ii^o^jsfgft^wra, 7>^Ar^-fexy*y (ra 

M) «CKTr*. 
[0 00 2 ] 

U (DRAM: Dynamic Random Access Memory)^ i&^O)^ 

r^^o.i6um^e>cc'enj^To^s^ffl"ra256y 
#b-* KDSUfb^r^^/cia^iitf iti^. i6Kb^ 

MiiT^+t^^^^eM^n, 1 h7>^x^ 

-^JB©9Fa£g*CcKZ>J:bT^*-S>o *^:Hr;U©«l8*BE 

5 y v u ^^^Sjf^^>st?aba e ccD^^y-feju^c^o 
©*B^:«. y^y-fe;i/ru^g|5<!:S3[ElKlil8SOPa«:iS 

^^CD^FS^^^y -^J^COM^tM^o KRAM(Maqpeti 
c Ranciom Access Memory^*, ®^C|^0JT^. ^S5t4^ 
f> h >*;^^(MTJ:Maqnetic Tunnel Junction)CD h 
>^ ;USSS\Stn^^ (TTwRrTunnel MaqnetoResi stance)^: 



(3) 

3 

mmLtc, n&*M&S : £ l )V$>Z> 0 I BM& ^'Motorola 
&iISSCC2000(International Solid State Circuit Conf 
erence)Kl:fol>T. ^tl^tl. lXb^O*512WDNRAM©T U 

B3K:7jVr<fc5Cc. 2 ooSMBttJl < 1 . 3)<DPif] 
ecm>h>*Ji'ttlUi (2) *lfc^cfc©Ta*. ceo 
«S<DF>*;i>=i>y**>*fci:2o ©3S»14ft © 7 x 

^OlttrxtXDfttttfiiffShSor, H 4*6 98 

T<fc5ftt^y^X#£fe£^U ^*'Jifi:4Ci# 
foafeS. Xt'>(DSI6ilgWnsecO*-y-r*0. * 

-FIB (7. 70 1 > 3&J*«jftr**. C©ffi^6 
19(6. 60 1) it*C*7-FJB(7, 701)K 30 

RH10©ISCC«, RffiO?- F« (8, 8 0 
1) £*>KU ftiI^^>F (1 3, 130 1)8 

itr^hBKe. 6 o i ) ©n*ato*«*ecj:»K *o 

[0 00 3] 

[aw^jRjfcLi^i-rsBW] ±ra^fc, ib^© 

«SL/cMWMJC*Jl^r«. S*C*7- K« (7. 7 0 40 

l ) htt (6. 6 0 1) ©T^rccjBJsEStirfe 

1*4. *«JS«:*$lir« % S&ii*?- FJfi (7 02) 
iS8tSCi4<, *©IH*a^T:3>** FiBBD 
I, 77^(1 105il 104) £ffitt? 50 
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cfc^cc. ±^6fi)ki»©. ¥BB±4>»#i&#'7- Ftt 
(7 02) tiMM* (5 0 2) <MMfc9as % tuawc 
ftoTHS&K:. »*ii*«BW*«™aR-?- (5 0 2)± 

Ctt62o©ra»5tt. l»ftit>, »*C*'7-F 
8(702) WVv bB (60 2) ©T*«CJBrt3tir 

[0 004] 

^jftwccfco-ctt, fib* tr* mr 

FJ»3^TM«-7-*a^C<!:*«Dlffi-C*4o cmt 
[0 005] 

*«i8©w#«c«jSttH i otesvraor***. 

Sir, i^FET^»»T4^<D3R^-ra»ISt««Cl 5 

o i )*, ^(omftmm^mmftm&zm^rBm 
« 0 hi 3tc«, ^*yru-YW©**»imHi(i©^ 

a»»«tffi*«i^. *ct, s-r«tgcc&£o.3 

MU aiflBS^>lEffi(DF^-rx^^fiHa«*KOI« 
l>fc&tC. &^©CVD(Chenrical Vapor Deposition^ £ 
fflir»ti/'J 3>©BMtBI*o.75 ^n>*Igc9MJlT'*t 

au, mxuu^m^^mtm^. cn^^wai 

P(Chenical Mechanical Polishinq)S"CiMtRW^ 

ec, y-FKftJS (9) «AAioMn<bSrdtS34 
^c 0 C<DK{bScD^MW:. 7- F« ( 8 0 2 ) &XfV- 

hisiir, y>*i»aiflEr*«^tt»5/y=i>*iD 

0nm(Dil3TiiSL/Co #73&. y ><D^*3 tC^O >*ltt 

J8Krftto^»a^y=i>tffli»rfcfltbttc^ 



(4) 

5 

«>Ai». £e>K, ( 1 4) £ioonri*i 

01 4©<fc9iC7«- K« (8 0 2) *JBi8Lfc. 5 6 
tt, coy- HMO'U^ FSr^X^CCCT. ^« 

3>^#jg (1401) *mm?Zo 2 6CC0.75^ 

a>Hflw>BKtsi (i7) **»u 2$t\<DQApmc£ 

FPSP^P-te;*) , ^*V7 U-f«C*jCir». 

(1104) SJBflELfc. Sfctett, Sii<£>y^ 20 
>FS ( 1 3 0 2) iftS, *>^Xf~>£l00nrrtttS 

u hi eoi^ccy-KttiWcc^-si^ccjnxo 

flU&&&. ^c^r v ^D©cvi*6cc<fcOo.7$ d?n>e 
WDlHfcJR (17 0 1) 4«9KDOff*6«:J:* 
¥«ffc*fTC». ^>** h^&apo-c. y*yru-ftc 

PfeXW^&>»J3>77^(l 105) 30 

JBl»T*>#to«Cl». 36&tTM«T- (5 0 2 ) £&&NiF 
e/Al203/CoFeCD«JIJ§£:«llU BMflWBttCCftlXU 

r, SI 8©J:5K:&£. ^fc, AMIS ( 1 7 0 2) * 
*8IU CMRffiCCiO^ttftU^a, tf?HR(6 0 

2) <t&££>yxr>£l00nrrt*tfl, JOXO/Co C<E> 

«F<otWR*H i 9(c*r. wc, ■nt&ttn (no 

3) ^rSil, (7 0 2) ift*. * 
>yXf->£l00nfi*SLJraXOfc. COttfi*Hl 1 
tc^To SSrii*?- FiS (702) #*±BK:jgfiS3 40 

1/^7^ h±©«»tt*< , HI 2K7ftOfc 
<fc5K:, ^SlftfcTM^T- (5 0 2) *^±CC«^ J:^ 
&£6EKpJf&r£>£ 0 Ctitfy*l>«fffi!)»«ttit»5« 

H^W2 
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aw?i^>s*** (401) cDffityi (1003) <t™ 

R*^ (5 04) *J8ittU M^CTM^T- (5 0 4) it' 
-K* (7 0 4) *»«Ofcfc©r*«. KT. «»X 

■iBtttMR (1 70 4) JW«3>5r^ h^ytff 

6<, y^yrwccfcivrtt. c<DS3iHJS**aiy^^ 

>KS( 1 303) £ Itffll^, C©B$<Dtfc«*7SO 
tc&CDDK H2 ir&£ 0 ■ni6lt0l£JifllU 

^••**«K«:dtr#y5/y^y*»iaEL. H22 
ss-r*. ccm JKT©««:iit«sw*. m 
LtcN^m (1004) t zmm?m® 

■ (19). MfcffifWlittSN+B ( 1 00 5).** 

iKosHsas/ y 3 >«*jsjntr* c <t t pj«r* 
seaum**^ (5 0 5) £*»$rr£ 

lilt, NiFe, A1203, CoFeCDjiBtcS^f ^ c 5 6 

o/fcdx h vrt-*7s9h. or, ^^Xvsin(140 

2) £l00nrrtiffBT6o 7*5 X^SiN^ffll^ C <t 6CJ: 

F^^-^ttKJax-ra. ■«««■ a 7 

0 6) CMPCCcfcO^ffl^ffcSCf. -TNRfcJBESTS 

GoFe*^ffi5#^>o C(DB^CD«^*H2 4CCinTo ^C«C 
tfyFi(604) ittSKl* 1 0 0 nmCD^? > 

Rxf-^yx-vwutm (20) ^ts-r^o «t»r. 

H2 5tc^r<fc5«:, 5tccff^0/c, n^>^i^iS^ 

r^ioc^^, ^-Y>r> F^^-^tttcjnx-r-s. c<t>x 

g«C<fcO. tf^ h^(6 0 4) iTMR^^- (5 0 5) # 

9?h^>^X*©»7-F«<0»«E*tf5. *r. 7- F 
ttl&tr? hfft (6 0 4) OjSt&^BSCaWT, H2 6CC 
^■Tcfc^CC, fcf > h« (6 0 4) (cmOKUl (2 1) 

«MW*. 5 6cc, M{fc«t?a*>nfctr^ hi(eo 
4) *v^^tc, SSS^Wtc, T*OMKi^ 
>yU, B2 7(DJ:5K:fcofc. fifcl^T, lOrtnCOMilO 

?->**«/MMbU H2 80«fc^tc^4. *HJfi«l 
Ji/*KW,/c * > yx > i ^ y 3 >0>8WM^. 



(5) 

7 

^x^ffittjco, #>^x:r>ft, fcr*F«<fcffi£ 

*faltc*6. ^4>T>F*^-XttfclinXOfc. CCD 
B$©tR!B*ia2 9CC^-T 0 9-Ffi(8 0 4) flDX© 

« (6 0 4) ©?S3£*i> v7'mm (2 0) ©*3. 
h^V^X*©?- FIR (8 0 4) ft, »*C*7- K 

«*7-FIR©Pi«K#iiac£Cc<fc9, 

ftf#fc 0 ^jmWcfctvCtt, fitMF^>^x*ftffll> 
&C iccj: 0 , ft/h-fe ;Uffi»©^«f*f Etf g>Sft L 

x F©iE«ft»J55Lfc. *HJ6««:*5iir« v ^#iA<& 
7- K^i^ffiUC?- FJH**a£0fc**. ^J^^c-r^ 20 
C<t»^»Blffi-C*-5 0 *©»^ B 2 9 

*©^o-fe^ftffli>rjBflfS"*i«jai*. 

*n*«fe, n*«2iraaecisBsaBRh^>^x^ft 

©fc*tu *3l««3«:*5^r«, y-HWWftJBSc 

tttt4oo B cilfirc*&©r> cnwuw©^^^ 
fiT*S. JHT, «JSXS*iit»tt*s6, *^SSW)fti¥ 

««c»p-r4. «i»«cc*jt*r», /§iZ2iiiss©JJi 1 £ 
jsgeiajift, >*yriWicte^TttaiRF^>^x* 

©7- Ftt (8 0 5) . <h Utfflt>4. C©B$©^-*y 

Tu-f{c*5^s«asftEi3 otc^r. fin, h3 0cc*jc* 

(8 0 5) ©JSJttftK^BWr. JIRttlMI (170 
8) ftSOnmftfTr&o fta^ FtR<fc «C* * 

>^r> (2 3) ftsonmliSW-a. SCC, ffig*h^> 
^**»flW*. ^««*JB«K«:$tf N4» ( 2 4 ) 
/^t*Jl/i&Sfii*Si (24 0 1 ) /^««jftwas 

tc^tfN+a (2402) . tomtom? *>*>3A^ 
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twi i TM^-7-ft «s&-r£ 7*^ y i & £ * > > 

(2 30 1 ) ft50nm«fST^o COI«Ott8%H3 1 CC 
tjVT. «l»T\ jte{CjgJSEU^ (8 0 5) © 

maftjjnxu 03 2©j;5k:&-?/c. &cc. y-h» 

«JS ( 1 6 0 1 ) ftl0m«ST^ o *Htt«r«cvoS 

x^^^^^n-b^CCjiO, OHBM (2 4 0 3) 4?g 
flEU S6*cT»©y-Hftl»«*l»*U, 03 4©<i: 

>I(2404) fttiaMMK CMF/n-b^JCjlOTfi 
fbU T*fc©*>^Xr> (2 3 0 1 ) ft2SlU5^^> P 
c©B$©tt«ftig3 scc^-r. t©*£** jfcWftdSLT 

*H,»fc9-FK8 0 5) <fc«S^ttil^y3>g|(2 

403) Aim^micmffizftzcticrj;*. mi>x. m 

3 6 ©<£ ^> &C^J£Hr> y n > (2 404) ftx ? ? 

CC, ffitfcSi^^N+H ( 1 0 0 7) + ( 1 0 

0 6 ) ©^<fc 0 , x ^ ^ b/cSBS*iT3&5 6&C* 
CtJ&JffB-C**. C©X-;^7^Btt 7-F 
^(24 04) atCjgflSTSTM«T-i©S»^ 

-^>*«i«T*c<fcr*s. K^bK (no 

9) ft^S, ¥S{bb, 3?>^X^> (2 30 1 )^ 

K ( 1 4 0 3) ftl00nm*iau, MS© F^>fx 

^ Office .to. 7-f>r> F^^-xttecmx-r*. c 

©B$©tmftll3 8CC^ Q $6CC. CO'>'j3>t^ 
F^-f F ( 1 4 0 3) ft-7X^CC, ^>^f*> (2 3 

on, mitm ( 1 7 0 9), ^>y3> (ioo 

7, 1901, 1006, 24 0 4)%F7-fX7f 
U, 03 9©Jc^tC^c^ 0 ^CCC. 5/'j3>IMUi(17 

10) £*iau cMPCc^^^pifiibo, ra^fc, 

>t^h7-f K (1403) ft^U, Ttt6©^>^X 
f> (2 3 0 1 ) ZmttifZ. C©B$©ttS»*BI4 0K: 
^"To ->CCC, TM^^©ff^fttf^o NiFe(2 5) , A12 
03 (2 6) . CoFe (2 7) ©ISCCliSL, ^4 1 ©ct ^ 
trCtj^c. ffl^OF^-fx^^ffiCCiO, TM^HMft 

jrax-r^> 0 c©BF©tt»ftH4 2cc^-r. ^eccvyn 
>^{bP (17 11) ftJta, ^ibo, mm+zm 

fiST^CoFe(2 7) ftSm^r, 04 3©ct5ec/d:^o 
C©^, n/c 7- Ki ( 8 0 5 ) (D k* 7f 

ft3»f0Lr*5^«, u-rr^ h©afiS^if TMR© 

5. C©^«1, ^>^f> (6 0 5) ftlOOnmtiS 
L, H4 4CC^T7^>T>FX^-XtttC»PXr4. 

3i*««, ssii^y-FaftjBsrra. Hraife^ja 

(17 12) ft«§l t *«<tLfc«CCfl|*ji*'7- Ffi 



(6) 

9 

(705) zmxotc c<Dm<Dim&m4 sk^t. 

toOCC. K*JBC»fcl ^-T*- K-lTM®OMR 

AM&cfe. ^fi^fflpj^r^^o 046Kte, C 

£ s ^*»J-fe;U©«jS«BI4 8(Cin-rfeC[><bttS. 

HJ&M5 20 

4 9^f e ^^"CiaaHSS^^CDtBM^Jl (171 
2, 17 13) h7>^X^^Mbti5 
0<D<fc5Ccftofc 0 3 TMR (5 0 6) *JgfiKU 
fBRttttR (17 14) T'¥iB{bt-^ 0 C^Oftt* 

0 5 l^c^-To TNROK^tt^4oo e C?i®rab^cDr\ ± 

**\.*xmw*y (1 106) zBf&Ltc&. &m&& 

l^MUt, 05 2(D<fcMC&£ o C<DE«Wtt» ^ 

B«««:*$i^»*-^«E«» (5 5) ttt*. * 

tc. fBPBtutai (1715) tmm. w-mitu. mzt 

*9-F8(706) Srflg/aOfc. C«©t«^i5 
[0 0 0 6 ] 40 
^ffM-T^CiCCcfcO, aT©2ofl«!ift^*i B 1 

[0 1 ] H^>^>c^y*y-t2jK35«HffiigiB. 

IB2] fifcfc<Z>l h7>^^^^';-feWW1"^» 50 
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tomsk. 

[05] h>*;WS!S©«»«Sfftt. 
[0 6] MRAM^^y-fe;UO^ffiIs]gSo 

[0 7] SC3R©MRAMy*y-feJU«iS. 

[0 8] fi£*©MRAM^-ty-fe^KffiH. 

[09] t&^HMCtott&m&¥t9i!&fr7~V 

[010] #SS9J<E>— iSfiWtCfeWSMRAMy-ty -fe;l/« 
3£<DfSBg0 e 

[011] *»!80**»8BM«iB© l«»XSK:tew 
[012] #A9IOiuraMK: tew -S mMR^^b i&» »7 

[013] **9H(D*aw«attssa© 1 »jsia«:tew 

£±M0„ 

[014] *mi<D*mmmmm<D 1 Hiif^tt 

-5>±B0SO*C7- FttCcSiE^fflOKSB. 

[015] ^no4£VfMeWKH0) l «JtIS«c*JW 
£ 7 - KttCcSfliL^raiOKffiBI. 

[016] *«9B©*3W*S5tt««© 1 BlIIKfcW 
§±I§SO'7- FttficSKJ&fflOKnH. 

[017] *»?|(D*a!W*E«i6»© 1 MjtXHKlfcW 
£ 7 ~ F«Cc£ft£ffl©KaSI8. 

[018] *»iH©*z»f*fB«Ka© 1 «jftia«:*jw 

[019] *mmmm&ttt£mmv> 1 »jaxe*c*m 

[020] *mm*mmmmmv> 1 *jfi*m-i-ia. 
[021] *m^<o*mmmgiwe> 1 wsmcfcw 
*ai&0. 

[022] *ISBJ<D*«»fBtS^ScD l «Jixa«:*y W 
&ARB. 

[023] ^m<o^mmmmm<D 1 Hjsxgtcfctt 
[024] *mn<D*mm&£M&.<D 1 wsxatcfci* 

&A«0. 

[02 5] #«gB©*2»ttffittKW0 1 RiSXgtcfcW 

[02 6] *«l8©^3JttfBlfiS5ao 1 KiSXgtcteW 
«A«RL 

[027] MHO^sVfffittKB® 1 KiBXSKfcW 

*ambl 

[02 8] **W©**(*EtiKao l«JfiXH*CfcW 
&A«0. 

[02 9] *«W©**«^»{B® lRJSXSCCteW 
£AK0, 



n 

[03 0] **IB©*SWtK«KIB© 

[032] *§zw<D¥mmm%i&<D 



[033] *§z*n<D¥mmm$im<D 

[03 4] *fg8J©*2»ttia«»S<D 

[035] ^ma<o¥m»Kvmm<o 



[03 6] *»HJ<D*5»ttI2tS^SO 

[037] ^mo^mmm&mcD 

[03 8] *^?3<D*«»IBffi^i»D 
[039] fflRO¥ifltlH^ 
[04 0] *%H0¥zOTSBttKB0 



[041] ^«o4^eHW»o 

[04 2] ^^O^N»^3B««jKO 

£i»0 o 

[04 3] M9l04£«»GnHRK> 

[04 4] ttm&mmammD 

[04 5] 4A9!CD¥«»BIKK»D 



[046] ^§m<DURPNL* ■* »j Hz;l/»JS. 
[047] «K93CD44WEWRao 1 RitXSKifcw 
fit:* httCcWT^AOKDH. 

[04 8] MRtofiweittjiiD : 

[04 9] ^R0)44l(»EWRBO : 
[050] *l£H0¥^SBtt&S<D 1 UaiSfcfcW * 
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i «jsxgec*j w * & ? - FttfcsrenoKona. 

[05i] *mm<D¥mmz\$M&<D immiMictov 

[052] ^no^«(wiBMn® i «axgec*jct 

1 «SXgfc*W £ 9 - F*CCStt^©WrffiH. 

[05 3] **WD^ttlE««*D 1 RSXSecteW 
llBftUBfctetf a*- FtRCCSit^niaHKflOH. 

1 HaiSfcteW 1 2 - F >*;M6«R 3 -SSS&ttf*. 

10 4, 40 1 -j§tR F*7>S^X£, 5. 5 0 K 5 0 2, 
lKJSlSJCfcW 503, 504, 505, 5 0 6 -TMR^T-, 6, 6 0 

1, 602, 603, 604, 605, 606-tf^h 
lHiSXflKfcW 7, 701, 702, 703, 704, 705, 

7 0 6- f*C*7-K«, 8, 8 0 1, 8 02, 8 0 

mjsxa«:4$w 3, 8 04. 805, 806, 807, 8 0 8-ssajL 

9-FHL 9, 90 1, 9 02 -SiS«, 10, 10 
l«JfiXgK:*jW 01, 1002, 1003, 1004, 1005, 10 

06, 1007, 1008, 1009, 1 0 1 0 - W 

i »axa«c*jw muMm. n, 1101, 1102. 1103, 11 

20 0 4, 1 1 0 5, 1 1 0 6 -il7 7^ 12, 120 
lKiSXfl&CteW 1. 1 2 0 2, 1 20 3-«li, 13, 130 1, 1 

3 0 2, 1 30 3, 1 3 0 4-Sa!^^> F«L 1 
lHjSXfl&CteW 4, 1401, 1402, 1 40 3-^ l j3>f 7^7 

Bt, 1 5, 1 5 0 1, 1 5 0 2 -JP&HMML 16, 
1 HaXSKte^ 160 1- ^- HUM!. 17, 1701, 1702, 

1 7 03, 1 7 04, 1 7 0 5, 1 7 06, 1 7 0 7, 
lSfiXgCCtett 1708, 1709, 1710, 1711, 1712, 

17 13, 17 14, 1 7 1 5 -■mtfiHflt. 18-i 
1 KiSXgKiteW m^'^y, 1 9, 1 9 0 1, 1 902-^t^>>ja 
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